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(57) ABSTRACT

A method and device for mapping a spatial stream to a space-
time stream, and a method and device for transmitting data are
provided in the disclosure. The mapping method includes:
determining, according to a space-time encoding indication
bit in a network, whether to adopt space-time encoding
(S102); if it is determined to adopt space-time encoding,
mapping M OFDM symbols carried by the nth spatial stream
to OFDM symbols carried by the (2n-1)th and 2nth space-
time stream respectively, n=1, 2, . . ., N, N is the total number
of spatial streams in the network, M is the number of OFDM
symbols carried by each spatial stream, and M is an even
greater than zero (S104). Applying the disclosure, the prob-
lem that there is no specific method for mapping spatial
stream to space-time stream using space-time encoding in a
typical 802.11ac ultrahigh throughput WLAN system can be
solved.
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network, M is the number of OFDM symbols carried by each spatial stream, and M
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Determine, according to a space-time coding indication bit in a network,
whether to adopt space-time coding

o~
S202

If it is determined to adopt the space-time coding, respectively map M OFDM
symbols carried by the nth spatial stream to the OFDM symbols carried by the
(2n - 1)th space-time stream and the OFDM symbols carried by the 2nth
space-time stream, where n= 1, 2, ..., N, N is the total number of spatial
streams in the network, M is the number of OFDM symbols carried by each
spatial stream, and M is an even greater than zero
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Transmit data using the OFDM symbols carried by the (2n - 1)th space-time
stream and the 2nth space-time stream which are obtained by the mapping
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1
METHOD AND DEVICE FOR MAPPING
SPATTAL STREAM TO SPACE TIME
STREAM, AND METHOD AND DEVICE FOR
TRANSMITTING DATA

TECHNICAL FIELD

The disclosure relates to the field of communications, and
in particular to a method and a device for mapping a spatial
stream to a space-time stream, and a method and a device for
transmitting data.

BACKGROUND

Wireless local area network (WLAN) is a network archi-
tecture which can realize intercommunication and resource
sharing by interconnecting computer devices using wireless
communication technologies. IEEE802.11 is one of main-
stream technologies of the current wireless local area net-
work, which protocol mainly specifies specifications of the
physical layer (PHY) and the media access control (MAC)
layer.

WLAN has undergone a development course from 802.11
10 802.11b and to 802.11a/g and then to 802.11n and finally to
802.11ac. With the increase of the demand of the user to
wireless networks, the requirements for the information
capacity of the wireless communication system are continu-
ously increasing.

For a typical 802.11 ac ultrahigh throughput WLAN sys-
tem, up to 8 streams can be supported for data transmission. If
it is desired to improve the performance, space-time encoding
can be adopted by setting a space-time encoding indication
bit in the system, and at this moment, an even of space-time
streams (i.e. the number of the space-time streams is 2, 4, 6 or
8) can be applied to perform data transmission. However, for
the typical 802.11 ac ultrahigh throughput WLAN system,
there is still no specific method for mapping a spatial stream
to a space-time stream adopting space-time encoding cur-
rently. Therefore, how to map a spatial stream to a space-time
stream adopting space-time encoding in a typical ultrahigh
throughput WL AN system is a problem urgent to be solved.

For the problem in the related art that there is still no
specific method for mapping a spatial stream to a space-time
stream adopting space-time encoding for a typical 802.11 ac
ultrahigh throughput WL AN system, there is still no effective
solution being proposed.

SUMMARY

The disclosure provides a method and a device for mapping
a spatial stream to a space-time stream, and a method and a
device for transmitting data, so as to solve the problem in the
related art that there is still no specific method for mapping a
spatial stream to a space-time stream adopting space-time
encoding for a typical 802.11 ac ultrahigh throughput WLAN
system.

According to one aspect of the disclosure, a method for
mapping a spatial stream to a space-time stream is provided,
including: determining, according to a space-time encoding
indication bit in a network, whether to adopt space-time
encoding; and if it is determined to adopt the space-time
encoding, mapping M orthogonal frequency division multi-
plexing (OFDM) symbols carried by the nth spatial stream to
OFDM symbols carried by the (2n-1)th space-time stream
and OFDM symbols carried by the 2 nth space-time stream
respectively, wherein n=1, 2, ..., N, N is the total number of
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spatial streams in the network, M is the number of OFDM
symbols carried by each spatial stream, and M is an even
greater than zero.

Mapping the OFDM symbols carried by the nth spatial
stream to the OFDM symbols carried by the (2n-1)th space-
time stream includes: mapping the M OFDM symbols carried
by the nth spatial stream, according to an arrangement order
of the M OFDM symbols in the nth spatial stream, to M
OFDM symbols of the (2n-1)th space-time stream succes-
sively.

Mapping the OFDM symbols carried by the nth spatial
stream to the OFDM symbols carried by the 2 nth space-time
stream includes: mapping the opposite number of the conju-
gation of the 2mth OFDM symbol carried by the nth spatial
stream to the (2m-1)th OFDM symbol of the 2 nth space-time
stream; and mapping the conjugation of the (2m-1)th OFDM
symbol carried by the nth spatial stream to the 2mth OFDM
symbol of the 2 nth space-time stream, wherein m=1, 2, . . .,
M/2.

When the number of the spatial streams in the network is 3,
M OFDM symbols carried by each of the 3 spatial streams are
respectively mapped to 6 space-time streams.

When the number N of the spatial streams in the network is
3, respectively mapping the M OFDM symbols carried by
each of the 3 spatial streams to 6 space-time streams includes:
mapping M OFDM symbols carried by the 1st spatial stream,
according to an original order of the OFDM symbols, to M
OFDM symbols of the 1st space-time stream successively;
mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 1st spatial stream to the 1st
OFDM symbol of the 2nd space-time stream, mapping the
conjugation of the 1st OFDM symbol carried by the 1st spa-
tial stream to the 2nd OFDM symbol of the 2nd space-time
stream, mapping the opposite number of the conjugation of
the 4th OFDM symbol carried by the 1st spatial stream to the
3rd OFDM symbol of the 2nd space-time stream, mapping
the conjugation of the 3rd OFDM symbol carried by the 1st
spatial stream to the 4th OFDM symbol of the 2nd space-time
stream, and according to a two-by-two crossover operation
method for M OFDM symbols of the 1st spatial stream,
mapping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 1st spatial stream to the (M-1)
th OFDM symbol of the 2nd space-time stream and mapping
the conjugation of the (M-1)th OFDM symbol carried by the
1st spatial stream to the Mth OFDM symbol of the 2nd space-
time stream, to obtain the 2nd space-time stream; mapping M
OFDM symbols carried by the 2nd spatial stream, according
to an original order of the OFDM symbols, to M OFDM
symbols of the 3rd space-time stream successively; mapping
the opposite number of the conjugation of the 2nd OFDM
symbol carried by the 2nd spatial stream to the 1st OFDM
symbol of the 4th space-time stream, mapping the conjuga-
tion of the 1st OFDM symbol carried by the 2nd spatial
stream to the 2nd OFDM symbol of the 4th space-time
stream, mapping the opposite number of the conjugation of
the 4th OFDM symbol carried by the 2nd spatial stream to the
3rd OFDM symbol of the 4th space-time stream, mapping the
conjugation of the 3rd OFDM symbol carried by the 2nd
spatial stream to the 4th OFDM symbol of the 4th space-time
stream, and according to a two-by-two crossover operation
method for M OFDM symbols of the 2nd spatial stream,
mapping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 2nd spatial stream to the (M-1)
th OFDM symbol of the 4th space-time stream and mapping
the conjugation of the (M-1)th OFDM symbol carried by the
2nd spatial stream to the Mth OFDM symbol of the 4th
space-time stream, to obtain the 4th space-time stream; map-
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ping M OFDM symbols carried by the 3rd spatial stream,
according to an original order of the OFDM symbols, to M
OFDM symbols of the 5th space-time stream successively;
and mapping the opposite number of the conjugation of the
2nd OFDM symbol carried by the 3rd spatial stream to the 1st
OFDM symbol of the 6th space-time stream, mapping the
conjugation of the 1st OFDM symbol carried by the 3rd
spatial stream to the 2nd OFDM symbol of the 6th space-time
stream, mapping the opposite number of the conjugation of
the 4th OFDM symbol carried by the 3rd spatial stream to the
3rd OFDM symbol of the 6th space-time stream, mapping the
conjugation of the 3rd OFDM symbol carried by the 3rd
spatial stream to the 4th OFDM symbol of the 6th space-time
stream, and according to a two-by-two crossover operation
method for M OFDM symbols of the 3rd spatial stream,
mapping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 3rd spatial stream to the (M-1)
th OFDM symbol of the 6th space-time stream and mapping
the conjugation of the (M-1)th OFDM symbol carried by the
3rd spatial stream to the Mth OFDM symbol of the 6th space-
time stream, to obtain the 6th space-time stream.

When the number of the spatial streams in the network is 4,
M OFDM symbols carried by each of the 4 spatial streams are
respectively mapped to 8 space-time streams.

When the number N of the spatial streams in the network is
4, respectively mapping the M OFDM symbols carried by
each ofthe 4 spatial streams to 8 space-time streams includes:
mapping M OFDM symbols carried by the 1st spatial stream,
according to an original order of the OFDM symbols, to M
OFDM symbols of the 1st space-time stream successively;
mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 1st spatial stream to the 1st
OFDM symbol of the 2nd space-time stream, mapping the
conjugation of the 1st OFDM symbol carried by the 1st spa-
tial stream to the 2nd OFDM symbol of the 2nd space-time
stream, mapping the opposite number of the conjugation of
the 4th OFDM symbol carried by the 1st spatial stream to the
3rd OFDM symbol of the 2nd space-time stream, mapping
the conjugation of the 3rd OFDM symbol carried by the 1st
spatial stream to the 4th OFDM symbol of the 2nd space-time
stream, and according to a two-by-two crossover operation
method for M OFDM symbols of the 1st spatial stream,
mapping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 1st spatial stream to the (M-1)
th OFDM symbol of the 2nd space-time stream and mapping
the conjugation of the (M-1)th OFDM symbol carried by the
1st spatial stream to the Mth OFDM symbol of the 2nd space-
time stream, to obtain the 2nd space-time stream; mapping M
OFDM symbols carried by the 2nd spatial stream, according
to an original order of the OFDM symbols, to M OFDM
symbols of the 3rd space-time stream successively; mapping
the opposite number of the conjugation of the 2nd OFDM
symbol carried by the 2nd spatial stream to the 1st OFDM
symbol of the 4th space-time stream, mapping the conjuga-
tion of the 1st OFDM symbol carried by the 2nd spatial
stream to the 2nd OFDM symbol of the 4th space-time
stream, mapping the opposite number of the conjugation of
the 4th OFDM symbol carried by the 2nd spatial stream to the
3rd OFDM symbol of the 4th space-time stream, mapping the
conjugation of the 3rd OFDM symbol carried by the 2nd
spatial stream to the 4th OFDM symbol of the 4th space-time
stream, and according to a two-by-two crossover operation
method for M OFDM symbols of the 2nd spatial stream,
mapping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 2nd spatial stream to the (M-1)
th OFDM symbol of the 4th space-time stream and mapping
the conjugation of the (M-1)th OFDM symbol carried by the
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2nd spatial stream to the Mth OFDM symbol of the 4th
space-time stream, to obtain the 4th space-time stream; map-
ping M OFDM symbols carried by the 3rd spatial stream,
according to an original order of the OFDM symbols, to M
OFDM symbols of the 5th space-time stream successively;
mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 3rd spatial stream to the 1st
OFDM symbol of the 6th space-time stream, mapping the
conjugation of the 1st OFDM symbol carried by the 3rd
spatial stream to the 2nd OFDM symbol of the 6th space-time
stream, mapping the opposite number of the conjugation of
the 4th OFDM symbol carried by the 3rd spatial stream to the
3rd OFDM symbol of the 6th space-time stream, mapping the
conjugation of the 3rd OFDM symbol carried by the 3rd
spatial stream to the 4th OFDM symbol of the 6th space-time
stream, and according to a two-by-two crossover operation
method for M OFDM symbols of the 3rd spatial stream,
mapping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 3rd spatial stream to the (M-1)
th OFDM symbol of the 6th space-time stream and mapping
the conjugation of the (M-1)th OFDM symbol carried by the
3rd spatial stream to the Mth OFDM symbol of the 6th space-
time stream, to obtain the 6th space-time stream; mapping M
OFDM symbols carried by the 4th spatial stream, according
to an original order of the OFDM symbols, to M OFDM
symbols of the 7th space-time stream successively; and map-
ping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 4th spatial stream to the 1st
OFDM symbol of the 8th space-time stream, mapping the
conjugation of the 1st OFDM symbol carried by the 4th
spatial stream to the 2nd OFDM symbol of the 8th space-time
stream, mapping the opposite number of the conjugation of
the 4th OFDM symbol carried by the 4th spatial stream to the
3rd OFDM symbol of the 8th space-time stream, mapping the
conjugation of the 3rd OFDM symbol carried by the 4th
spatial stream to the 4th OFDM symbol of the 8th space-time
stream, and according to a two-by-two crossover operation
method for M OFDM symbols of the 4th spatial stream,
mapping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 4th spatial stream to the (M-1)
th OFDM symbol of the 8th space-time stream and mapping
the conjugation of the (M-1)th OFDM symbol carried by the
4th spatial stream to the Mth OFDM symbol of the 8th space-
time stream, to obtain the 8th space-time stream.

After determining whether to adopt the space-time encod-
ing according to the space-time encoding indication bit in the
network, the method further includes: ifit is determined not to
adopt the space-time encoding, then mapping the M OFDM
symbols carried by the nth spatial stream, according to an
arrangement order of the M OFDM symbols in the nth spatial
stream, to M OFDM symbols carried by the nth space-time
stream successively.

According to another aspect of the disclosure, a method for
transmitting data is provided, including: determining, accord-
ing to a space-time encoding indication bit in a network,
whether to adopt space-time encoding; if it is determined to
adopt the space-time encoding, mapping M orthogonal fre-
quency division multiplexing (OFDM) symbols carried by
the nth spatial stream to OFDM symbols carried by the (2n-
1)th space-time stream and OFDM symbols carried by the 2
nth space-time stream respectively, whereinn=1,2, ..., N, N
is the total number of spatial streams in the network, M is the
number of OFDM symbols carried by each spatial stream,
and M is an even greater than zero; and transmitting data
using the OFDM symbols carried by the (2n-1)th space-time
stream and the OFDM symbols carried by the 2 nth space-
time stream which are obtained by the mapping.
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According to another aspect of the disclosure, a device for
mapping a spatial stream to a space-time stream is provided,
including: a first determination module, configured to deter-
mine, according to a space-time encoding indication bit in a
network, whether to adopt space-time encoding; and a first
mapping module, configured to, if it is determined to adopt
the space-time encoding, map M orthogonal frequency divi-
sion multiplexing (OFDM) symbols carried by the nth spatial
stream to OFDM symbols carried by the (2n-1)th space-time
stream and OFDM symbols carried by the 2 nth space-time
stream respectively, wherein n=1, 2, . . . , N, N is the total
number of spatial streams in the network, M is the number of
OFDM symbols carried by each spatial stream, and M is an
even greater than zero.

The first mapping module is further configured to map M
OFDM symbols carried by the nth spatial stream, according
to an arrangement order of the M OFDM symbols in the nth
spatial stream, to M OFDM symbols of the (2n-1)th space-
time stream successively.

The first mapping module is further configured to map the
opposite number of the conjugation of the 2mth OFDM sym-
bol carried by the nth spatial stream to the (2m-1)th OFDM
symbol of the 2 nth space-time stream; and map the conjuga-
tion of the (2m~1)th OFDM symbol carried by the nth spatial
stream to the 2mth OFDM symbol of the 2 nth space-time
stream, wherein m=1, 2, . . ., M/2.

The first mapping module is further configured to, when
the number of the spatial streams in the network is 3, respec-
tively map M OFDM symbols carried by each of the 3 spatial
streams to 6 space-time streams.

The first mapping module is further configured to: map M
OFDM symbols carried by the 1st spatial stream, according to
an original order of the OFDM symbols, to M OFDM sym-
bols of the 1st space-time stream successively; map the oppo-
site number of the conjugation of the 2nd OFDM symbol
carried by the 1st spatial stream to the 1st OFDM symbol of
the 2nd space-time stream, map the conjugation of the 1st
OFDM symbol carried by the 1st spatial stream to the 2nd
OFDM symbol of the 2nd space-time stream, map the oppo-
site number of the conjugation of the 4th OFDM symbol
carried by the 1st spatial stream to the 3rd OFDM symbol of
the 2nd space-time stream, map the conjugation of the 3rd
OFDM symbol carried by the 1st spatial stream to the 4th
OFDM symbol of the 2nd space-time stream, and according
to a two-by-two crossover operation method for M OFDM
symbols of the 1st spatial stream, map the opposite number of
the conjugation of the Mth OFDM symbol carried by the 1st
spatial stream to the (M-1)th OFDM symbol of the 2nd
space-time stream and map the conjugation of the (M-1)th
OFDM symbol carried by the 1st spatial stream to the Mth
OFDM symbol of the 2nd space-time stream, to obtain the
2nd space-time stream; map M OFDM symbols carried by the
2nd spatial stream, according to an original order of the
OFDM symbols, to M OFDM symbols of the 3rd space-time
stream successively; map the opposite number of the conju-
gation of the 2nd OFDM symbol carried by the 2nd spatial
stream to the 1st OFDM symbol of the 4th space-time stream,
map the conjugation of the 1st OFDM symbol carried by the
2nd spatial stream to the 2nd OFDM symbol of the 4th space-
time stream, map the opposite number of the conjugation of
the 4th OFDM symbol carried by the 2nd spatial stream to the
3rd OFDM symbol of the 4th space-time stream, map the
conjugation of the 3rd OFDM symbol carried by the 2nd
spatial stream to the 4th OFDM symbol of the 4th space-time
stream, and according to a two-by-two crossover operation
method for M OFDM symbols of the 2nd spatial stream, map
the opposite number of the conjugation of the Mth OFDM
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symbol carried by the 2nd spatial stream to the (M-1)th
OFDM symbol of the 4th space-time stream and map the
conjugation of the (M-1)th OFDM symbol carried by the 2nd
spatial stream to the Mth OFDM symbol of the 4th space-time
stream, to obtain the 4th space-time stream; and map M
OFDM symbols carried by the 3rd spatial stream, according
to an original order of the OFDM symbols, to M OFDM
symbols of the 5th space-time stream successively; map the
opposite number of the conjugation of the 2nd OFDM symbol
carried by the 3rd spatial stream to the 1st OFDM symbol of
the 6th space-time stream, map the conjugation of the 1st
OFDM symbol carried by the 3rd spatial stream to the 2nd
OFDM symbol of the 6th space-time stream, map the oppo-
site number of the conjugation of the 4th OFDM symbol
carried by the 3rd spatial stream to the 3rd OFDM symbol of
the 6th space-time stream, map the conjugation of the 3rd
OFDM symbol carried by the 3rd spatial stream to the 4th
OFDM symbol ofthe 6th space-time stream, and according to
atwo-by-two crossover operation method for M OFDM sym-
bols of the 3rd spatial stream, map the opposite number of the
conjugation of the Mth OFDM symbol carried by the 3rd
spatial stream to the (M-1)th OFDM symbol of the 6th space-
time stream and map the conjugation of the (M-1)th OFDM
symbol carried by the 3rd spatial stream to the Mth OFDM
symbol of the 6th space-time stream, to obtain the 6th space-
time stream.

The first mapping module is further configured to, when
the number of the spatial streams in the network is 4, respec-
tively map M OFDM symbols carried by each of the 4 spatial
streams to 8 space-time streams.

The first mapping module is further configured to: map M
OFDM symbols carried by the 1st spatial stream, according to
an original order of the OFDM symbols, to M OFDM sym-
bols of the 1st space-time stream successively; map the oppo-
site number of the conjugation of the 2nd OFDM symbol
carried by the 1st spatial stream to the 1st OFDM symbol of
the 2nd space-time stream, map the conjugation of the 1st
OFDM symbol carried by the 1st spatial stream to the 2nd
OFDM symbol of the 2nd space-time stream, map the oppo-
site number of the conjugation of the 4th OFDM symbol
carried by the 1st spatial stream to the 3rd OFDM symbol of
the 2nd space-time stream, map the conjugation of the 3rd
OFDM symbol carried by the 1st spatial stream to the 4th
OFDM symbol of the 2nd space-time stream, and according
to a two-by-two crossover operation method for M OFDM
symbols of the 1st spatial stream, map the opposite number of
the conjugation of the Mth OFDM symbol carried by the 1st
spatial stream to the (M-1)th OFDM symbol of the 2nd
space-time stream and map the conjugation of the (M-1)th
OFDM symbol carried by the 1st spatial stream to the Mth
OFDM symbol of the 2nd space-time stream, to obtain the
2nd space-time stream; map M OFDM symbols carried by the
2nd spatial stream, according to an original order of the
OFDM symbols, to M OFDM symbols of the 3rd space-time
stream successively; map the opposite number of the conju-
gation of the 2nd OFDM symbol carried by the 2nd spatial
stream to the 1st OFDM symbol of the 4th space-time stream,
map the conjugation of the 1st OFDM symbol carried by the
2nd spatial stream to the 2nd OFDM symbol of the 4th space-
time stream, map the opposite number of the conjugation of
the 4th OFDM symbol carried by the 2nd spatial stream to the
3rd OFDM symbol of the 4th space-time stream, map the
conjugation of the 3rd OFDM symbol carried by the 2nd
spatial stream to the 4th OFDM symbol of the 4th space-time
stream, and according to a two-by-two crossover operation
method for M OFDM symbols of the 2nd spatial stream, map
the opposite number of the conjugation of the Mth OFDM
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symbol carried by the 2nd spatial stream to the (M-1)th
OFDM symbol of the 4th space-time stream and map the
conjugation ofthe (M-1)th OFDM symbol carried by the 2nd
spatial stream to the Mth OFDM symbol of the 4th space-time
stream, to obtain the 4th space-time stream; map M OFDM
symbols carried by the 3rd spatial stream, according to an
original order of the OFDM symbols, to M OFDM symbols of
the 5th space-time stream successively; map the opposite
number of the conjugation of the 2nd OFDM symbol carried
by the 3rd spatial stream to the 1st OFDM symbol of the 6th
space-time stream, map the conjugation of the 1st OFDM
symbol carried by the 3rd spatial stream to the 2nd OFDM
symbol of the 6th space-time stream, map the opposite num-
ber ofthe conjugation of the 4th OFDM symbol carried by the
3rd spatial stream to the 3rd OFDM symbol of the 6th space-
time stream, map the conjugation of the 3rd OFDM symbol
carried by the 3rd spatial stream to the 4th OFDM symbol of
the 6th space-time stream, and according to a two-by-two
crossover operation method for M OFDM symbols of the 3rd
spatial stream, map the opposite number of the conjugation of
the Mth OFDM symbol carried by the 3rd spatial stream to the
(M-1)th OFDM symbol of the 6th space-time stream and
map the conjugation of the (M-1)th OFDM symbol carried
by the 3rd spatial stream to the Mth OFDM symbol of the 6th
space-time stream, to obtain the 6th space-time stream; and
map M OFDM symbols carried by the 4th spatial stream,
according to an original order of the OFDM symbols, to M
OFDM symbols of the 7th space-time stream successively;
map the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 4th spatial stream to the 1st
OFDM symbol of the 8th space-time stream, map the conju-
gation of the 1st OFDM symbol carried by the 4th spatial
stream to the 2nd OFDM symbol of the 8th space-time
stream, map the opposite number ofthe conjugation of the 4th
OFDM symbol carried by the 4th spatial stream to the 3rd
OFDM symbol of the 8th space-time stream, map the conju-
gation of the 3rd OFDM symbol carried by the 4th spatial
stream to the 4th OFDM symbol of the 8th space-time stream,
and according to a two-by-two crossover operation method
for M OFDM symbols of the 4th spatial stream, map the
opposite number of the conjugation of the Mth OFDM sym-
bol carried by the 4th spatial stream to the (M-1)th OFDM
symbol of the 8th space-time stream and map the conjugation
of the (M-1)th OFDM symbol carried by the 4th spatial
stream to the Mth OFDM symbol of the 8th space-time
stream, to obtain the 8th space-time stream.

The device further includes: a second mapping module,
configured to, if it is determined not to adopt the space-time
encoding, map the M OFDM symbols carried by the nth
spatial stream, according to an arrangement order of the M
OFDM symbols in the nth spatial stream, to M OFDM sym-
bols carried by the nth space-time stream successively.

According to another aspect of the disclosure, a device for
transmitting data is provided, including: a second determina-
tion module, configured to determine, according to a space-
time encoding indication bit in a network, whether to adopt
space-time encoding; a third mapping module, configured to,
if it is determined to adopt the space-time encoding, map M
orthogonal frequency division multiplexing (OFDM) sym-
bols carried by the nth spatial stream to OFDM symbols
carried by the (2n-1)th space-time stream and OFDM sym-
bols carried by the 2 nth space-time stream respectively,
whereinn=1, 2, ..., N, Nis the total number of spatial streams
in the network, M is the number of OFDM symbols carried by
each spatial stream, and M is an even greater than zero; and a
data transmission module, configured to transmit data using
the OFDM symbols carried by the (2n-1)th space-time
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stream and the OFDM symbols carried by the 2 nth space-
time stream which are obtained by the mapping.

In the embodiments of the disclosure, when it is deter-
mined to adopt space-time encoding according to a space-
time encoding indication bit in a network, M OFDM symbols
carried by the nth spatial stream are mapped to the OFDM
symbols carried by the (2n-1)th space-time stream and the
OFDM symbols carried by the 2 nth space-time stream
respectively, which provides a specific method for mapping a
spatial stream to a space-time stream adopting space-time
encoding, realizes the object of performing data transmission
adopting space-time encoding, thus improving the system
performance without introducing any additional overhead
with respect to the related art.

BRIEF DESCRIPTION OF THE DRAWINGS

Drawings, provided for further understanding of the dis-
closure and forming a part of the specification, are used to
explain the disclosure together with embodiments of the dis-
closure rather than to limit the disclosure, wherein:

FIG. 1is a processing flowchart of a method for mapping a
spatial stream to a space-time stream according to an embodi-
ment of the disclosure;

FIG. 2 is a processing flowchart of a method for transmit-
ting data according to an embodiment of the disclosure;

FIG. 3 is a schematic diagram of a space-time stream
generated through mapping according to embodiment 1 in the
embodiments of the disclosure;

FIG. 4 is a first structural schematic diagram of a device for
mapping a spatial stream to a space-time stream according to
an embodiment of the disclosure;

FIG. 5 is a second structural schematic diagram of'a device
for mapping a spatial stream to a space-time stream according
to an embodiment of the disclosure; and

FIG. 6 is a structural schematic diagram of a device for
transmitting data according to an embodiment of the disclo-
sure.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

The disclosure will be explained below with reference to
the drawings and in conjunction with the embodiments in
detail.

The disclosure is described below with reference to the
accompanying drawings and embodiments in detail. Note
that, the embodiments of the disclosure and the features of'the
embodiments can be combined with each other if there is no
conflict.

As mentioned in the related art, for the typical 802.11 ac
ultrahigh throughput WLAN system, there is still no specific
method for mapping a spatial stream to a space-time stream
adopting space-time encoding currently. Therefore, how to
map a spatial stream to a space-time stream adopting space-
time encoding in a typical ultrahigh throughput WLAN sys-
tem is a problem urgent to be solved. In order to solve the
above-mentioned technical problem, the embodiments of the
disclosure provide a method for mapping a spatial stream to a
space-time stream. The processing flow of the method for
mapping a spatial stream to a space-time stream is as shown
in FIG. 1 and includes:

step S102: it is determined, according to a space-time
encoding indication bit in a network, whether to adopt space-
time encoding; and

step S104: if it is determined to adopt the space-time
encoding, then M OFDM symbols carried by the nth spatial
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stream are mapped to OFDM symbols carried by the (2n—-1)th
space-time stream and OFDM symbols carried by the 2 nth
space-time stream respectively, wherein n=1, 2, ..., N, N is
the total number of spatial streams in the network, M is the
number of OFDM symbols carried by each spatial stream,
and M is an even greater than zero.

In the embodiment of the disclosure, when it is determined
to adopt space-time encoding according to a space-time
encoding indication bit in a network, M OFDM symbols
carried by the nth spatial stream are mapped to the OFDM
symbols carried by the (2n-1)th space-time stream and the
OFDM symbols carried by the 2 nth space-time stream
respectively, which provides a specific method for mapping a
spatial stream to a space-time stream adopting space-time
encoding, realizes the object of performing data transmission
adopting space-time encoding, thus improving the system
performance without introducing any additional overhead
with respect to the related art.

In the flow as shown in FIG. 1, during the implementation
of step S104, there can be a variety of implementations for
mapping the OFDM symbols carried by the nth spatial stream
to the OFDM symbols carried by the (2n-1)th space-time
stream. For example, the implementations for mapping the
OFDM symbols carried by the nth spatial stream to the
OFDM symbols carried by the (2n-1)th space-time stream
may be one-to-one mapping, or one-to-multiple mapping, or
multiple-to-one mapping, or interleaved mapping and so on.
However, during specific implementation, in order to ensure
mapping accuracy, it is preferable to adopt one-to-one map-
ping. For example, mapping may be done according to the
following steps: M OFDM symbols carried by the nth spatial
stream are mapped, according to the arrangement order of the
M OFDM symbols in the nth spatial stream, to M OFDM
symbols carried by the (2n-1)th space-time stream succes-
sively.

Likewise, during the implementation of step S104, there
can be a variety of implementations for mapping the OFDM
symbols carried by the nth spatial stream to the OFDM sym-
bols carried by the 2 nth space-time stream. For example, the
implementations for mapping the OFDM symbols carried by
the nth spatial stream to the OFDM symbols carried by the 2
nth space-time stream may be one-to-one mapping, one-to-
multiple mapping, multiple-to-one mapping, and interleaved
mapping and so on as mentioned above. However, during
specific implementation, in order to ensure mapping accu-
racy, it is preferable to adopt one-to-one mapping. For
example, mapping may be done according to the following
steps:

the opposite number of the conjugation of the 2mth OFDM
symbol carried by the nth spatial stream is mapped to the
(2m-1)th OFDM symbol in the 2 nth space-time stream; and

the conjugate of the (2m-1)th OFDM symbol carried by
the nth spatial stream is mapped to the 2mth OFDM symbol in
the 2 nth space-time stream, wherein m=1, 2, . . ., M/2.

During implementation, the space-time encoding indica-
tion bit in the network can not only indicate to adopt space-
time encoding but can also indicate not to adopt space-time
encoding, and at this moment, the adopted mapping method
may be as follows: M OFDM symbols carried by the nth
spatial stream are mapped, according to the arrangement
order of the M OFDM symbols in the nth spatial stream, to M
OFDM symbols carried by the nth space-time stream succes-
sively.

When using the method for mapping a spatial stream to a
space-time stream provided in the embodiment of the disclo-
sure, during subsequent data transmission, the mapped space-
time stream can be used to perform data transmission, so as to
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improve system performance. That is, based on the same
inventive concept, an embodiment of the disclosure also pro-
vides a method for transmitting data, the processing flow of
which is as shown in FIG. 2 and includes:

step S202: it is determined, according to a space-time
encoding indication bit in a network, whether to adopt space-
time encoding;

step S204: if it is determined to adopt the space-time
encoding, M OFDM symbols carried by the nth spatial stream
are mapped to OFDM symbols carried by the (2n-1)th space-
time stream and OFDM symbols carried by the 2 nth space-
time stream respectively, whereinn=1, 2, . . ., N, N is the total
number of spatial streams in the network, M is the number of
OFDM symbols carried by each spatial stream, and M is an
even greater than zero; and

step S206: data are transmitted using the OFDM symbols
carried by the (2n-1)th space-time stream and the OFDM
symbols carried by the 2 nth space-time stream which are
obtained by the mapping.

In the embodiment of the disclosure, when it is determined
to adopt space-time encoding according to a space-time
encoding indication bit in a network, M OFDM symbols
carried by the nth spatial stream are mapped to the OFDM
symbols carried by the (2n-1)th space-time stream and the
OFDM symbols carried by the 2 nth space-time stream
respectively, which provides a specific method for mapping a
spatial stream to a space-time stream adopting space-time
encoding and uses the OFDM symbols carried by the (2n-1)
th space-time stream and the 2 nth space-time stream which
are obtained by the mapping to perform data transmission,
realizes the object of performing data transmission adopting
space-time encoding, thus improving the system perfor-
mance without introducing any additional overhead with
respect to the related art.

In order to more clearly illustrate the method for mapping
a spatial stream to a space-time stream and the method for
transmitting data provided in the embodiments of the disclo-
sure, several specific embodiments are taken as examples for
description. The following embodiments are embodiments
regarding a typical ultrahigh throughput network system,
such as 802.11 ac in WLAN. For the sake of easy description,
it is assumed that each spatial stream has M OFDM symbols,
and each OFDM symbol has N effective sub-carriers.

Embodiment 1

For one spatial stream, when a signaling indicates not to
adopt space-time encoding, M OFDM symbols carried by this
spatial stream are mapped, according to the original order of
M OFDM symbols in this spatial stream, to M OFDM sym-
bols of a space-time stream successively.

When the signaling indicates to adopt space-time encod-
ing, M OFDM symbols carried by this spatial stream are
mapped, according to the original order of the M OFDM
symbols in this spatial stream, to M OFDM symbols of the 1st
space-time stream successively. Then, the opposite number of
the conjugation of the 2nd OFDM symbol carried by this
spatial stream is mapped to the 1st OFDM symbol of the 2nd
space-time stream, the conjugation of the 1st OFDM symbol
carried by this spatial stream is mapped to the 2nd OFDM
symbol of the 2nd space-time stream, the opposite number of
the conjugation of the 4th OFDM symbol carried by this
spatial stream is mapped to the 3rd OFDM symbol of the 2nd
space-time stream, and the conjugation of the 3rd OFDM
symbol carried by this spatial stream is mapped to the 4th
OFDM symbol of the 2nd space-time stream, and so on, each
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two symbols are mapped according to the above-mentioned
method to obtain the 2nd space-time stream.

Embodiment 2

For two spatial streams, when a signaling indicates not to
adopt space-time encoding, M OFDM symbols carried by
each of these two spatial streams are mapped, according to the
original order of M OFDM symbols in each of these two
spatial streams, to M OFDM symbols of each of two space-
time streams successively.

When the signaling indicates to adopt space-time encod-
ing, M OFDM symbols carried by the 1st spatial stream are
mapped, according to the original order of the M OFDM
symbols in the 1st spatial stream, to M OFDM symbols of the
1st space-time stream successively. Then, the opposite num-
ber of the conjugation of the 2nd OFDM symbol carried by
this spatial stream is mapped to the 1st OFDM symbol of the
2nd space-time stream, the conjugation of the 1st OFDM
symbol carried by this spatial stream is mapped to the 2nd
OFDM symbol of the 2nd space-time stream, the opposite
number of the conjugation of the 4th OFDM symbol carried
by this spatial stream is mapped to the 3rd OFDM symbol of
the 2nd space-time stream, and the conjugation of the 3rd
OFDM symbol carried by this spatial stream is mapped to the
4th OFDM symbol of the 2nd space-time stream, and so on,
each two symbols are mapped according to the above-men-
tioned method to obtain the 2nd space-time stream.

The 2nd spatial stream is mapped to the 3rd and 4th space-
time streams also using the above-mentioned method. In this
way, 4 space-time streams are finally obtained.

Embodiment 3

For three spatial streams, when a signaling indicates not to
adopt space-time encoding, M OFDM symbols carried by
each of these three spatial streams are mapped, according to
the original order of M OFDM symbols in each of these three
spatial streams, to M OFDM symbols of each of three space-
time streams successively.

When the signaling indicates to adopt space-time encod-
ing, M OFDM symbols carried by the 1st spatial stream are
mapped, according to the original order of the M OFDM
symbols in the 1st spatial stream, to M OFDM symbols of the
1st space-time stream successively. Then, the opposite num-
ber of the conjugation of the 2nd OFDM symbol carried by
this spatial stream is mapped to the 1st OFDM symbol of the
2nd space-time stream, the conjugation of the 1st OFDM
symbol carried by this spatial stream is mapped to the 2nd
OFDM symbol of the 2nd space-time stream, the opposite
number of the conjugation of the 4th OFDM symbol carried
by this spatial stream is mapped to the 3rd OFDM symbol of
the 2nd space-time stream, and the conjugation of the 3rd
OFDM symbol carried by this spatial stream is mapped to the
4th OFDM symbol of the 2nd space-time stream, and so on,
each two symbols are mapped according to the above-men-
tioned method to obtain the 2nd space-time stream.

The 2nd spatial stream is mapped to the 3rd and 4th space-
time streams also using the above-mentioned method. The
3rd spatial stream is mapped to the 5th and 6th space-time
streams also using the above-mentioned method. In this way,
6 space-time streams are finally obtained.

Embodiment 4

For four spatial streams, when a signaling indicates not to
adopt space-time encoding, M OFDM symbols carried by
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each of these four spatial streams are mapped, according to
the original order of M OFDM symbols in each of these four
spatial streams, to M OFDM symbols of each of four space-
time streams successively.

When the signaling indicates to adopt space-time encod-
ing, M OFDM symbols carried by the 1st spatial stream are
mapped, according to the original order of the M OFDM
symbols in the 1st spatial stream, to M OFDM symbols of the
1st space-time stream successively. Then, the opposite num-
ber of the conjugation of the 2nd OFDM symbol carried by
the 1st spatial stream is mapped to the 1st OFDM symbol of
the 2nd space-time stream, the conjugation of the 1st OFDM
symbol carried by this spatial stream is mapped to the 2nd
OFDM symbol of the 2nd space-time stream, the opposite
number of the conjugation of the 4th OFDM symbol carried
by this spatial stream is mapped to the 3rd OFDM symbol of
the 2nd space-time stream, and the conjugation of the 3rd
OFDM symbol carried by this spatial stream is mapped to the
4th OFDM symbol of the 2nd space-time stream, and so on,
each two symbols are mapped according to the above-men-
tioned method to obtain the 2nd space-time stream.

The 2nd spatial stream is mapped to the 3rd and 4th space-
time streams also using the above-mentioned method. The
3rd spatial stream is mapped to the 5th and 6th space-time
streams also using the above-mentioned method. The 4th
spatial stream is mapped to the 7th and 8th space-time stream
also using the above-mentioned method. In this way, 8 space-
time streams are finally obtained.

Embodiment 5

For 5, 6, 7 or 8 spatial streams, space-time encoding cannot
be used. M OFDM symbols carried by each of these 5, 6, 7 or
8 spatial streams are mapped, according to the original order
of M OFDM symbols in each of these 5, 6, 7 or 8 spatial
streams, to M OFDM symbols of each of 5, 6, 7 or 8 space-
time streams successively.

The schematic diagram of the space-time streams gener-
ated after the mapping of the above-mentioned embodiment 1
to embodiment 5 is as shown in FIG. 3. The data blocks
carried on each OFDM symbolare D1,D2,D3,D4...D,, 5,
Dy, Dasy» Dy where * is to perform a conjugation opera-
tion.

During implementation, if the space-time encoding indi-
cation bit of WLAN is used to determine whether to adopt
space-time encoding, usually a space-time block code
(STBC) field in a very high throughput signal field type A
(VHT-SIG-A) signaling can be used as the space-time encod-
ing indication bit. For different streams, when the STBC field
in VHT-SIG-A is set as 0, it indicates not to adopt space-time
encoding, and when the STBC field in VHT-SIG-A is setas 1,
it indicates to adopt space-time encoding. The specific map-
ping when adopting space-time encoding is as shown in Table
1.

TABLE 1
VHT-SIG-A N N
Nszs Nss STBC Field iszs i i om i, i, 2me1
2 1 1 1 dk', 1,2m (%k, 1, 2m+l
2 —d k1, 2m+1 dx,1,2m
4 2 1 1 dk] 1,2m (%k, 1, 2m+l
2 ~d k 1,2m+l dr1,2m
3 dk', 2,2m (%k, 2, 2m+l
4 —d k2, 2m+1 d%,2,2m
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TABLE 1-continued
VHT-SIG-A
Ngzs  Nos  STBCField  iszs  disom e s omet
6 3 1 1 dic 1, 2m di, 1, 2me1
2 —d k1, 2mel 4k 1, 2m
3 dkz 2,2m i 2, 2m+1
4 ~d k2, 2m+l 4 5,2,2m
5 dk: 3,2m 415, 3,2m+1
6 —d k3, 2m+l 4 3,2m
8 4 1 1 dk_, 1,2m di, 1, 2me1
2 “d k1, 2m+l dk1,2m
3 dk: 2,2m 415, 2, 2m+l
4 ~d k2, 2m+l d2,2m
5 dk_, 3,2m di, 3, 2m+1
6 ~d k3, 2m+l 4k 3,2m
7 dk: 4,2m 415, 4, 2m+l
8 ~d k4, 2m+l dx,4,2m

where Ngrg is the number of space-time streams, Ngg is the number of spatial streams, igzg
represents which space-time stream, d;, ; , represents the corresponding data on each
efficient sub-carrier of each OFDM symbol of each spatial stream, where k=0,1,2...N -

1;i=0,1,2 ... Nggn=0,1,2... M-1; ak’ ;, »Tepresents the corresponding data on each
efficient sub-carrier of each OFDM symbol of each space-time stream, k=0,1,2...N-1;
i=0,1,2.. . Noggn=0,1,2... M~ I in the table,m =0, 1,2 ... M/2 - L.

During specific implementation, the STBC field of VHT-
SIG-A being used as the space-time encoding indication bit is
merely a preferred embodiment. The space-time encoding
indication bit is not limited to the STBC field in VHT-SIG-A,
other signaling or fields can be selected as the space-time
encoding indication bit according to the actual situation, for
example, different signaling and fields may be selected for
different networks.

Based on the same inventive concept, the structure of a
device for mapping a spatial stream to a space-time stream in
an embodiment of the disclosure is as shown in FIG. 4,
including:

a first determination module 401, configured to determine,
according to a space-time encoding indication bit in a net-
work, whether to adopt space-time encoding; and

a first mapping module 402, configured to, if it is deter-
mined to adopt the space-time encoding, map M OFDM
symbols carried by the nth spatial stream to OFDM symbols
carried by the (2n-1)th space-time stream and OFDM sym-
bols carried by the 2 nth space-time stream respectively,
wheren=1,2, ..., N, Nis the total number of spatial streams
in the network, M is the number of OFDM symbols carried by
each spatial stream, and M is an even greater than zero.

In an embodiment, the first mapping module 402 is further
configured to map M OFDM symbols carried by the nth
spatial stream, according to an arrangement order of the M
OFDM symbols in the nth spatial stream, to M OFDM sym-
bols carried by the (2n-1)th space-time stream successively.

In an embodiment, the first mapping module 402 is further
configured to map the opposite number of the conjugation of
the 2mth OFDM symbol carried by the nth spatial stream to
the (2m-1)th OFDM symbol in the 2 nth space-time stream;
and map the conjugation of the (2m-1)th OFDM symbol
carried by the nth spatial stream to the 2mth OFDM symbol of
the 2 nth space-time stream, where m=1, 2, . . ., M/2.

In an embodiment, as shown in FIG. 5, the device for
mapping a spatial stream to a space-time stream may further
include:

a second mapping module 501, configured to, if it is deter-
mined not to adopt the space-time encoding, map M OFDM
symbols carried by the nth spatial stream, according to the
arrangement order of the M OFDM symbols in the nth spatial
stream, to M OFDM symbols carried by the nth space-time
stream successively.

Based on the same inventive concept, an embodiment of
the disclosure also provide a device for transmitting data, the
structure of which is as shown in FIG. 6, including:
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a second determination module 601, configured to deter-
mine, according to a space-time encoding indication bit in a
network, whether to adopt space-time encoding;

a third mapping module 602, configured to, if it is deter-
mined to adopt the space-time encoding, map M OFDM
symbols carried by the nth spatial stream to OFDM symbols
carried by the (2n—-1)th space-time stream and OFDM sym-
bols carried by the 2 nth space-time stream respectively,
wheren=1,2, ..., N, Nis the total number of spatial streams
in the network, M is the number of OFDM symbols carried by
each spatial stream, and M is an even greater than zero; and

a data transmission module 603, configured to transmit
data using the OFDM symbols carried by the (2n-1)th space-
time stream and the OFDM symbols carried by the 2 nth
space-time stream which are obtained by the mapping.

During implementation, the third mapping module 602
may be further configured to, if it is determined not to adopt
the space-time encoding, map M OFDM symbols carried by
the nth spatial stream, according to the arrangement order of
the M OFDM symbols in the nth spatial stream, to M OFDM
symbols carried by the nth space-time stream successively.

The data transmission module 603 may be further config-
ured to transmit data using the OFDM symbols carried by the
nth space-time stream which are obtained by the mapping.

From the description above, it can be seen that the disclo-
sure achieves the following technique effects.

In the embodiments of the disclosure, when it is deter-
mined to adopt space-time encoding according to a space-
time encoding indication bit in a network, M OFDM symbols
carried by the nth spatial stream are mapped to the OFDM
symbols carried by the (2n-1)th space-time stream and the
OFDM symbols carried by the 2 nth space-time stream
respectively, which provides a specific method for mapping a
spatial stream to a space-time stream adopting space-time
encoding, realizes the object of performing data transmission
adopting space-time encoding, thus improving the system
performance without introducing any additional overhead
with respect to the related art.

Obviously, those skilled in the art shall understand that the
above-mentioned modules and steps of the disclosure can be
realized by using general purpose calculating device, can be
integrated in one calculating device or distributed on a net-
work which consists of a plurality of calculating devices.
Alternatively, the modules and the steps of the disclosure can
be realized by using the executable program code of the
calculating device. Consequently, they can be stored in the
storing device and executed by the calculating device, or they
are made into integrated circuit module respectively, or a
plurality of modules or steps thereof are made into one inte-
grated circuit module. In this way, the disclosure is not
restricted to any particular hardware and software combina-
tion.

The descriptions above are only the preferable embodi-
ment of the disclosure, which are not used to restrict the
disclosure. For those skilled in the art, the disclosure may
have various changes and variations. Any amendments,
equivalent substitutions, improvements, etc. within the prin-
ciple of the disclosure are all included in the scope of the
protection of the disclosure.

What is claimed is:

1. A method for mapping a spatial stream to a space-time
stream, comprising:

determining, according to a space-time encoding indica-

tion bit in a network, to adopt space-time encoding; and
mapping M orthogonal frequency division multiplexing
(OFDM) symbols carried by nth spatial stream to
OFDM symbols carried by (2n-1)th space-time stream
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and OFDM symbols carried by 2nth space-time stream
respectively, wherein n=1, 2, ..., N, N is a total number

of spatial streams in the network, M is a number of
OFDM symbols carried by each spatial stream, and the
M is an even number greater than zero;

wherein when the number of the spatial streams in the
network is 3, M OFDM symbols carried by each of the 3
spatial streams are respectively mapped to 6 space-time
streams;

when the number of the spatial streams in the network is 4,
M OFDM symbols carried by each of the 4 spatial
streams are respectively mapped to 8 space-time
streams;

wherein when the number N of the spatial streams in the
network is 3, respectively mapping the M OFDM sym-
bols carried by each of the 3 spatial streams to 6 space-
time streams comprises:

mapping M OFDM symbols carried by the 1st spatial
stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 1st space-time
stream successively;

mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 1st spatial stream to the 1st
OFDM symbol of the 2nd space-time stream, mapping
the conjugation of the 1st OFDM symbol carried by the
1st spatial stream to the 2nd OFDM symbol of the 2nd
space-time stream, mapping the opposite number of the
conjugation of the 4th OFDM symbol carried by the 1st
spatial stream to the 3rd OFDM symbol of the 2nd
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 1st spatial stream to the
4th OFDM symbol of the 2nd space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 1st spatial stream, mapping
the opposite number of the conjugation of the Mth
OFDM symbol carried by the 1st spatial stream to the
(M-1)th OFDM symbol of the 2nd space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 1st spatial stream to the Mth
OFDM symbol of the 2nd space-time stream, to obtain
the 2nd space-time stream;

mapping M OFDM symbols carried by the 2nd spatial
stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 3rd space-time
stream successively;

mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 2nd spatial stream to the
1st OFDM symbol of the 4th space-time stream, map-
ping the conjugation of the 1st OFDM symbol carried by
the 2nd spatial stream to the 2nd OFDM symbol of the
4th space-time stream, mapping the opposite number of
the conjugation of the 4th OFDM symbol carried by the
2nd spatial stream to the 3rd OFDM symbol of the 4th
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 2nd spatial stream to the
4th OFDM symbol of the 4th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 2nd spatial stream, map-
ping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 2nd spatial stream to the
(M-1)th OFDM symbol of the 4th space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 2nd spatial stream to the Mth
OFDM symbol of the 4th space-time stream, to obtain
the 4th space-time stream;
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mapping M OFDM symbols carried by the 3rd spatial
stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 5th space-time
stream successively; and

mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 3rd spatial stream to the
1st OFDM symbol of the 6th space-time stream, map-
ping the conjugation of the 1st OFDM symbol carried by
the 3rd spatial stream to the 2nd OFDM symbol of the
6th space-time stream, mapping the opposite number of
the conjugation of the 4th OFDM symbol carried by the
3rd spatial stream to the 3rd OFDM symbol of the 6th
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 3rd spatial stream to the
4th OFDM symbol of the 6th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 3rd spatial stream, map-
ping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 3rd spatial stream to the
(M-1)th OFDM symbol of the 6th space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 3rd spatial stream to the Mth
OFDM symbol of the 6th space-time stream, to obtain
the 6th space-time stream;

wherein when the number N of the spatial streams in the
network is 4, respectively mapping the M OFDM sym-
bols carried by each of the 4 spatial streams to 8 space-
time streams comprises:

mapping M OFDM symbols carried by the 1st spatial
stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 1st space-time
stream successively;

mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 1st spatial stream to the 1st
OFDM symbol of the 2nd space-time stream, mapping
the conjugation of the 1st OFDM symbol carried by the
1st spatial stream to the 2nd OFDM symbol of the 2nd
space-time stream, mapping the opposite number of the
conjugation of the 4th OFDM symbol carried by the 1st
spatial stream to the 3rd OFDM symbol of the 2nd
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 1st spatial stream to the
4th OFDM symbol of the 2nd space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 1st spatial stream, mapping
the opposite number of the conjugation of the Mth
OFDM symbol carried by the 1st spatial stream to the
(M-1)th OFDM symbol of the 2nd space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 1st spatial stream to the Mth
OFDM symbol of the 2nd space-time stream, to obtain
the 2nd space-time stream;

mapping M OFDM symbols carried by the 2nd spatial
stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 3rd space-time
stream successively;

mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 2nd spatial stream to the
1st OFDM symbol of the 4th space-time stream, map-
ping the conjugation of the 1st OFDM symbol carried by
the 2nd spatial stream to the 2nd OFDM symbol of the
4th space-time stream, mapping the opposite number of
the conjugation of the 4th OFDM symbol carried by the
2nd spatial stream to the 3rd OFDM symbol of the 4th
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 2nd spatial stream to the
4th OFDM symbol of the 4th space-time stream, and
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according to a two-by-two crossover operation method
for M OFDM symbols of the 2nd spatial stream, map-
ping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 2nd spatial stream to the
(M-1)th OFDM symbol of the 4th space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 2nd spatial stream to the Mth
OFDM symbol of the 4th space-time stream, to obtain
the 4th space-time stream;
mapping M OFDM symbols carried by the 3rd spatial
stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 5th space-time
stream successively;
mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 3rd spatial stream to the
1st OFDM symbol of the 6th space-time stream, map-
ping the conjugation of the 1st OFDM symbol carried by
the 3rd spatial stream to the 2nd OFDM symbol of the
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spatial stream to the OFDM symbols carried by the 2nth
space-time stream comprises:

mapping the opposite number of the conjugation of the
2mth OFDM symbol carried by the nth spatial stream to
the (2m-1)th OFDM symbol of the 2nth space-time
stream; and

mapping the conjugation of the (2m-1)th OFDM symbol
carried by the nth spatial stream to the 2mth OFDM
symbol of the 2nth space-time stream, wherein
m=1,2,..., M/2.

3. The method according to claim 1 further comprising:

transmitting data using the OFDM symbols carried by the
(2n-1)th space-time stream and the OFDM symbols
carried by the 2nth space-time stream which are
obtained by the mapping.

4. A device for mapping a spatial stream to a space-time

stream, comprising:

a first determination module, configured to determine,
according to a space-time encoding indication bit in a

6th space-time stream, mapping the opposite number of 29 network, to adopt space-time encoding; and a first map-
the conjugation of the 4th OFDM symbol carried by the ping module, configured to map M orthogonal fre-
3rd spatial stream to the 3rd OFDM symbol of the 6th quency division multiplexing (OFDM) symbols carried
space-time stream, mapping the conjugation of the 3rd by nth spatial stream to OFDM symbols carried by (2n-
OFDM symbol carried by the 3rd spatial stream to the 1)th space-time stream and OFDM symbols carried by
4th OFDM symbol of the 6th space-time stream, and 25 2nth  space-time stream respectively, wherein
according to a two-by-two crossover operation method n=1, 2, ..., N, Nis a total number of spatial streams in
for M OFDM symbols of the 3rd spatial stream, map- the network, M is a number of OFDM symbols carried
ping the opposite number of the conjugation of the Mth by each spatial stream, and the M is an even number
OFDM symbol carried by the 3rd spatial stream to the greater than zero;
(M-1)th OFDM symbol of the 6th space-time stream 30  wherein the first mapping module is further configured to,
and mapping the conjugation of the (M-1)th OFDM when the number of the spatial streams in the network is
symbol carried by the 3rd spatial stream to the Mth 3, respectively map M OFDM symbols carried by each
OFDM symbol of the 6th space-time stream, to obtain of the 3 spatial streams to 6 space-time streams;
the 6th space-time stream; the first mapping module is further configured to, when the
mapping M OFDM symbols carried by the 4th spatial 35 number of the spatial streams in the network is 4, respec-
stream, according to an original order of the OFDM tively map M OFDM symbols carried by each of the 4
symbols, to M OFDM symbols of the 7th space-time spatial streams to 8 space-time streams;
stream successively; and wherein the first mapping module is further configured to:
mapping the opposite number of the conjugation of the 2nd map M OFDM symbols carried by the 1st spatial stream,
OFDM symbol carried by the 4th spatial stream to the 40 according to an original order of the OFDM symbols, to
1st OFDM symbol of the 8th space-time stream, map- M OFDM symbols of the 1st space-time stream succes-
ping the conjugation of the 1st OFDM symbol carried by sively; map the opposite number of the conjugation of
the 4th spatial stream to the 2nd OFDM symbol of the the 2nd OFDM symbol carried by the 1st spatial stream
8th space-time stream, mapping the opposite number of to the 1st OFDM symbol of the 2nd space-time stream,
the conjugation of the 4th OFDM symbol carried by the 45 map the conjugation of the 1st OFDM symbol carried by
4th spatial stream to the 3rd OFDM symbol of the 8th the 1st spatial stream to the 2nd OFDM symbol of the
space-time stream, mapping the conjugation of the 3rd 2nd space-time stream, map the opposite number of the
OFDM symbol carried by the 4th spatial stream to the conjugation of the 4th OFDM symbol carried by the 1st
4th OFDM symbol of the 8th space-time stream, and spatial stream to the 3rd OFDM symbol of the 2nd
according to a two-by-two crossover operation method 50 space-time stream, map the conjugation of the 3rd
for M OFDM symbols of the 4th spatial stream, mapping OFDM symbol carried by the 1st spatial stream to the
the opposite number of the conjugation of the Mth 4th OFDM symbol of the 2nd space-time stream, and
OFDM symbol carried by the 4th spatial stream to the according to a two-by-two crossover operation method
(M-1)th OFDM symbol of the 8th space-time stream for M OFDM symbols of the 1st spatial stream, map the
and mapping the conjugation of the (M-1)th OFDM 55 opposite number of the conjugation of the Mth OFDM

symbol carried by the 4th spatial stream to the Mth
OFDM symbol of the 8th space-time stream, to obtain
the 8th space-time stream.

2. The method according to claim 1, wherein mapping the

symbol carried by the 1st spatial stream to the (M-1)th
OFDM symbol of the 2nd space-time stream and map
the conjugation of the (M-1)th OFDM symbol carried
by the 1st spatial stream to the Mth OFDM symbol of the

OFDM symbols carried by the nth spatial stream to the 60
OFDM symbols carried by the (2n-1)th space-time stream
comprises:

2nd space-time stream, to obtain the 2nd space-time
stream;
map M OFDM symbols carried by the 2nd spatial stream,

mapping the M OFDM symbols carried by the nth spatial
stream, according to an arrangement order of the M
OFDM symbols in the nth spatial stream, to M OFDM
symbols of the (2n-1)th space-time stream successively,
wherein mapping the OFDM symbols carried by the nth

according to an original order of the OFDM symbols, to
M OFDM symbols of the 3rd space-time stream succes-
sively; map the opposite number of the conjugation of
the 2nd OFDM symbol carried by the 2nd spatial stream
to the 1st OFDM symbol of the 4th space-time stream,
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map the conjugation of the 1st OFDM symbol carried by
the 2nd spatial stream to the 2nd OFDM symbol of the
4th space-time stream, map the opposite number of the
conjugation of the 4th OFDM symbol carried by the 2nd
spatial stream to the 3rd OFDM symbol of the 4th space-
time stream, map the conjugation of the 3rd OFDM
symbol carried by the 2nd spatial stream to the 4th
OFDM symbol of the 4th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 2nd spatial stream, map the
opposite number of the conjugation of the Mth OFDM
symbol carried by the 2nd spatial stream to the (M-1)th
OFDM symbol of the 4th space-time stream and map the
conjugation of the (M-1)th OFDM symbol carried by
the 2nd spatial stream to the Mth OFDM symbol of the
4th space-time stream, to obtain the 4th space-time
stream; and

map M OFDM symbols carried by the 3rd spatial stream,

according to an original order of the OFDM symbols, to
M OFDM symbols of the 5th space-time stream succes-
sively; map the opposite number of the conjugation of
the 2nd OFDM symbol carried by the 3rd spatial stream
to the 1st OFDM symbol of the 6th space-time stream,
map the conjugation of the 1st OFDM symbol carried by
the 3rd spatial stream to the 2nd OFDM symbol of the
6th space-time stream, map the opposite number of the
conjugation of the 4th OFDM symbol carried by the 3rd
spatial stream to the 3rd OFDM symbol of the 6th space-
time stream, map the conjugation of the 3rd OFDM
symbol carried by the 3rd spatial stream to the 4th
OFDM symbol of the 6th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 3rd spatial stream, map the
opposite number of the conjugation of the Mth OFDM
symbol carried by the 3rd spatial stream to the (M-1)th
OFDM symbol of the 6th space-time stream and map the
conjugation of the (M-1)th OFDM symbol carried by
the 3rd spatial stream to the Mth OFDM symbol of the
6th space-time stream, to obtain the 6th space-time
stream;

wherein the first mapping module is further configured to:
map M OFDM symbols carried by the 1st spatial stream,

according to an original order of the OFDM symbols, to
M OFDM symbols of the 1st space-time stream succes-
sively; map the opposite number of the conjugation of
the 2nd OFDM symbol carried by the 1st spatial stream
to the 1st OFDM symbol of the 2nd space-time stream,
map the conjugation of the 1st OFDM symbol carried by
the 1st spatial stream to the 2nd OFDM symbol of the
2nd space-time stream, map the opposite number of the
conjugation of the 4th OFDM symbol carried by the 1st
spatial stream to the 3rd OFDM symbol of the 2nd
space-time stream, map the conjugation of the 3rd
OFDM symbol carried by the 1st spatial stream to the
4th OFDM symbol of the 2nd space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 1st spatial stream, map the
opposite number of the conjugation of the Mth OFDM
symbol carried by the 1st spatial stream to the (M-1)th
OFDM symbol of the 2nd space-time stream and map
the conjugation of the (M-1)th OFDM symbol carried
by the 1st spatial stream to the Mth OFDM symbol of the
2nd space-time stream, to obtain the 2nd space-time
stream;

map M OFDM symbols carried by the 2nd spatial stream,

according to an original order of the OFDM symbols, to
M OFDM symbols of the 3rd space-time stream succes-
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sively; map the opposite number of the conjugation of
the 2nd OFDM symbol carried by the 2nd spatial stream
to the 1st OFDM symbol of the 4th space-time stream,
map the conjugation of the 1st OFDM symbol carried by
the 2nd spatial stream to the 2nd OFDM symbol of the
4th space-time stream, map the opposite number of the
conjugation of the 4th OFDM symbol carried by the 2nd
spatial stream to the 3rd OFDM symbol of the 4th space-
time stream, map the conjugation of the 3rd OFDM
symbol carried by the 2nd spatial stream to the 4th
OFDM symbol of the 4th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 2nd spatial stream, map the
opposite number of the conjugation of the Mth OFDM
symbol carried by the 2nd spatial stream to the (M-1)th
OFDM symbol of the 4th space-time stream and map the
conjugation of the (M-1)th OFDM symbol carried by
the 2nd spatial stream to the Mth OFDM symbol of the
4th space-time stream, to obtain the 4th space-time
stream;

map M OFDM symbols carried by the 3rd spatial stream,

according to an original order of the OFDM symbols, to
M OFDM symbols of the 5th space-time stream succes-
sively; map the opposite number of the conjugation of
the 2nd OFDM symbol carried by the 3rd spatial stream
to the 1st OFDM symbol of the 6th space-time stream,
map the conjugation of the 1st OFDM symbol carried by
the 3rd spatial stream to the 2nd OFDM symbol of the
6th space-time stream, map the opposite number of the
conjugation of the 4th OFDM symbol carried by the 3rd
spatial stream to the 3rd OFDM symbol of the 6th space-
time stream, map the conjugation of the 3rd OFDM
symbol carried by the 3rd spatial stream to the 4th
OFDM symbol of the 6th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 3rd spatial stream, map the
opposite number of the conjugation of the Mth OFDM
symbol carried by the 3rd spatial stream to the (M-1)th
OFDM symbol of the 6th space-time stream and map the
conjugation of the (M-1)th OFDM symbol carried by
the 3rd spatial stream to the Mth OFDM symbol of the
6th space-time stream, to obtain the 6th space-time
stream; and

map M OFDM symbols carried by the 4th spatial stream,

according to an original order of the OFDM symbols, to
M OFDM symbols of the 7th space-time stream succes-
sively; map the opposite number of the conjugation of
the 2nd OFDM symbol carried by the 4th spatial stream
to the 1st OFDM symbol of the 8th space-time stream,
map the conjugation of the 1st OFDM symbol carried by
the 4th spatial stream to the 2nd OFDM symbol of the
8th space-time stream, map the opposite number of the
conjugation of the 4th OFDM symbol carried by the 4th
spatial stream to the 3rd OFDM symbol of the 8th space-
time stream, map the conjugation of the 3rd OFDM
symbol carried by the 4th spatial stream to the 4th
OFDM symbol of the 8th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 4th spatial stream, map the
opposite number of the conjugation of the Mth OFDM
symbol carried by the 4th spatial stream to the (M-1)th
OFDM symbol of the 8th space-time stream and map the
conjugation of the (M-1)th OFDM symbol carried by
the 4th spatial stream to the Mth OFDM symbol of the
8th space-time stream, to obtain the 8th space-time
stream.
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5. The device according to claim 4, wherein the first map-
ping module is further configured to map M OFDM symbols
carried by the nth spatial stream, according to an arrangement
order of the M OFDM symbols in the nth spatial stream, to M
OFDM symbols of the (2n-1)th space-time stream succes-
sively, wherein the first mapping module is further configured
to map the opposite number of the conjugation of the 2mth
OFDM symbol carried by the nth spatial stream to the (2m-
1)th OFDM symbol of the 2nth space-time stream; and map
the conjugation of the (2m-1)th OFDM symbol carried by the
nth spatial stream to the 2mth OFDM symbol of the 2nth
space-time stream, wherein m=1, 2, . .., M/2.
6. A device for transmitting data, comprising:
asecond determination module, configured to determine to
adopt space-time encoding; and a third mapping mod-
ule, configured to map M orthogonal frequency division
multiplexing (OFDM) symbols carried by nth spatial
stream to OFDM symbols carried by (2n-1)th space-
time stream and OFDM symbols carried by 2nth space-
time stream respectively, whereinn=1,2,...,N,Nisa
total number of spatial streams in the network, M is the
number of OFDM symbols carried by each spatial
stream, and M is an even number greater than zero;
wherein when the number of the spatial streams in the
network is 3, M OFDM symbols carried by each of the 3
spatial streams are respectively mapped to 6 space-time
streams; when the number of the spatial streams in the
network is 4, M OFDM symbols carried by each of the 4
spatial streams are respectively mapped to 8 space-time
streams; and
a data transmission module, configured to transmit data
using the OFDM symbols carried by the (2n-1)th space-
time stream and the OFDM symbols carried by the 2nth
space-time stream which are obtained by the mapping;

wherein when the number N of the spatial streams in the
network is 3, respectively mapping the M OFDM sym-
bols carried by each of the 3 spatial streams to 6 space-
time streams comprises:

mapping M OFDM symbols carried by the 1st spatial

stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 1st space-time
stream successively;

mapping the opposite number of the conjugation of the 2nd

OFDM symbol carried by the 1st spatial stream to the 1st
OFDM symbol of the 2nd space-time stream, mapping
the conjugation of the 1st OFDM symbol carried by the
1st spatial stream to the 2nd OFDM symbol of the 2nd
space-time stream, mapping the opposite number of the
conjugation of the 4th OFDM symbol carried by the 1st
spatial stream to the 3rd OFDM symbol of the 2nd
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 1st spatial stream to the
4th OFDM symbol of the 2nd space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 1st spatial stream, mapping
the opposite number of the conjugation of the Mth
OFDM symbol carried by the 1st spatial stream to the
(M-1)th OFDM symbol of the 2nd space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 1st spatial stream to the Mth
OFDM symbol of the 2nd space-time stream, to obtain
the 2nd space-time stream;

mapping M OFDM symbols carried by the 2nd spatial

stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 3rd space-time
stream successively;

10

15

20

25

30

35

40

45

50

55

60

65

22

mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 2nd spatial stream to the
1st OFDM symbol of the 4th space-time stream, map-
ping the conjugation of the 1st OFDM symbol carried by
the 2nd spatial stream to the 2nd OFDM symbol of the
4th space-time stream, mapping the opposite number of
the conjugation of the 4th OFDM symbol carried by the
2nd spatial stream to the 3rd OFDM symbol of the 4th
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 2nd spatial stream to the
4th OFDM symbol of the 4th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 2nd spatial stream, map-
ping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 2nd spatial stream to the
(M-1)th OFDM symbol of the 4th space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 2nd spatial stream to the Mth
OFDM symbol of the 4th space-time stream, to obtain
the 4th space-time stream;

mapping M OFDM symbols carried by the 3rd spatial
stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 5th space-time
stream successively; and

mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 3rd spatial stream to the
1st OFDM symbol of the 6th space-time stream, map-
ping the conjugation of the 1st OFDM symbol carried by
the 3rd spatial stream to the 2nd OFDM symbol of the
6th space-time stream, mapping the opposite number of
the conjugation of the 4th OFDM symbol carried by the
3rd spatial stream to the 3rd OFDM symbol of the 6th
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 3rd spatial stream to the
4th OFDM symbol of the 6th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 3rd spatial stream, map-
ping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 3rd spatial stream to the
(M-1)th OFDM symbol of the 6th space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 3rd spatial stream to the Mth
OFDM symbol of the 6th space-time stream, to obtain
the 6th space-time stream;

wherein when the number N of the spatial streams in the
network is 4, respectively mapping the M OFDM sym-
bols carried by each of the 4 spatial streams to 8 space-
time streams comprises:

mapping M OFDM symbols carried by the 1st spatial
stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 1st space-time
stream successively;

mapping the opposite number of the conjugation of the 2nd
OFDM symbol carried by the 1st spatial stream to the 1st
OFDM symbol of the 2nd space-time stream, mapping
the conjugation of the 1st OFDM symbol carried by the
1st spatial stream to the 2nd OFDM symbol of the 2nd
space-time stream, mapping the opposite number of the
conjugation of the 4th OFDM symbol carried by the 1st
spatial stream to the 3rd OFDM symbol of the 2nd
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 1st spatial stream to the
4th OFDM symbol of the 2nd space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 1st spatial stream, mapping
the opposite number of the conjugation of the Mth
OFDM symbol carried by the 1st spatial stream to the
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(M-1)th OFDM symbol of the 2nd space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 1st spatial stream to the Mth
OFDM symbol of the 2nd space-time stream, to obtain
the 2nd space-time stream;

mapping M OFDM symbols carried by the 2nd spatial

stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 3rd space-time
stream successively;

mapping the opposite number of the conjugation of the 2nd

OFDM symbol carried by the 2nd spatial stream to the
1st OFDM symbol of the 4th space-time stream, map-
ping the conjugation of the 1st OFDM symbol carried by
the 2nd spatial stream to the 2nd OFDM symbol of the
4th space-time stream, mapping the opposite number of
the conjugation of the 4th OFDM symbol carried by the
2nd spatial stream to the 3rd OFDM symbol of the 4th
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 2nd spatial stream to the
4th OFDM symbol of the 4th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 2nd spatial stream, map-
ping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 2nd spatial stream to the
(M-1)th OFDM symbol of the 4th space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 2nd spatial stream to the Mth
OFDM symbol of the 4th space-time stream, to obtain
the 4th space-time stream;

mapping M OFDM symbols carried by the 3rd spatial

stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 5th space-time
stream successively;

mapping the opposite number of the conjugation of the 2nd

OFDM symbol carried by the 3rd spatial stream to the
1st OFDM symbol of the 6th space-time stream, map-
ping the conjugation of the 1st OFDM symbol carried by
the 3rd spatial stream to the 2nd OFDM symbol of the
6th space-time stream, mapping the opposite number of
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the conjugation of the 4th OFDM symbol carried by the
3rd spatial stream to the 3rd OFDM symbol of the 6th
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 3rd spatial stream to the
4th OFDM symbol of the 6th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 3rd spatial stream, map-
ping the opposite number of the conjugation of the Mth
OFDM symbol carried by the 3rd spatial stream to the
(M-1)th OFDM symbol of the 6th space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 3rd spatial stream to the Mth
OFDM symbol of the 6th space-time stream, to obtain
the 6th space-time stream;

mapping M OFDM symbols carried by the 4th spatial

stream, according to an original order of the OFDM
symbols, to M OFDM symbols of the 7th space-time
stream successively; and

mapping the opposite number of the conjugation of the 2nd

OFDM symbol carried by the 4th spatial stream to the
1st OFDM symbol of the 8th space-time stream, map-
ping the conjugation of the 1st OFDM symbol carried by
the 4th spatial stream to the 2nd OFDM symbol of the
8th space-time stream, mapping the opposite number of
the conjugation of the 4th OFDM symbol carried by the
4th spatial stream to the 3rd OFDM symbol of the 8th
space-time stream, mapping the conjugation of the 3rd
OFDM symbol carried by the 4th spatial stream to the
4th OFDM symbol of the 8th space-time stream, and
according to a two-by-two crossover operation method
for M OFDM symbols of the 4th spatial stream, mapping
the opposite number of the conjugation of the Mth
OFDM symbol carried by the 4th spatial stream to the
(M-1)th OFDM symbol of the 8th space-time stream
and mapping the conjugation of the (M-1)th OFDM
symbol carried by the 4th spatial stream to the Mth
OFDM symbol of the 8th space-time stream, to obtain
the 8th space-time stream.
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